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arplcyed, a ro:gh estimate can be &taiJled of tlre inryector rrork load
per state/pr.ovilce. Hcrsrer, it rust be noted that rryork load allocation
aIIDng hspectors is affected by the dist-rjbution of well locations,
ery>loration areas and field offices, prodr:ction characteristics, and
nullEr:otls other fastors. Actual work load nay varT cpnsiderably fr.ur,
these estimates. hlcnting, l{erl }E:<ico and coiorad6 had t}e higirest
nnber of rre11s per inspector, with 2,498, 2,403 artd 2,119,
respectively. ltcntana was again fo:rtJ:, wittr L,057 wel1s per inryector.
Utat!, Alberta and lbft]r Dakota had tlre lqrcst ratios with 411, 405 and
317 respectively. C\rn:ent inspector workload in all the states and
Alberta has lessened due to tlre drarnatic decljne in rrorld oiI prices and
corzespond.ing reductions in o.<ploration and prod:ction

I,tcntana has the lq"est budget for regr:lation of oi1 and gas activities,
but it is also ttre only state t}at has not taken over a&rdnistration of
ttre tlndergnor:nd Injection Control (UIC) program frun tlre Enrirornental
kotestion Agenry (PA) . Field staff in-Alberta, Colorado, Iiiorth DaJ<ota
and llan ltExico are responsible for UlC-r'elated i:rspections in addition
to otlrer duties.

Geograpldc distiibution of tlre ildustry varies considerably anong the
states. With the entire eastern trrc-thirds of its courrties containing
oil and gas prodr-rction, l'tuitana prcbably has nore taritory for
inspectors to cover than the orther states. GlIy ttro states, liEri, lExico
and l\bft.h Dakota, have concentrated oil and gas production. Gas
deposits are located in ruch of Alberta elccept the nortlreast Era::ter and
along the western border. Oil deposits are rrDre conc€ntrat€d in central
Alberta but erLend cnrer threequarters of the length of tkre proviace.
Inspectors are located in nine district otfices in order to corzer this
octensive terzitory.

B. Seisnic D<ploration

Seisnic oploration regrulations, short, hole plugging regulations and
field inspection practicres var!, €rrrpng the states prirnarily by tlre annr-rrt
of inforrnation and leve1 of cqrtast with ttre regu:Latory agency that is
reguired before seignic qnratj-ons corrrEnc€ and dr:ring or after
plugging. Ilers l4exicrc is no,t included in tlris ccrrparison because it has
no seisnic regrulations.

In llbntana, I.Iorth Dalot:' and Colorado, co:nties issue penirits for
gecphysical activity. t"bntana's statr:te requires the seisnic
exploration ccm[Eny to file a notice ot intent wittr the state and t]re
cotmty, and also requires tlre cor:nty to rotify tfre state wtren a permit
has been issued. In practice, tlre counties norrnally telephone oi1 and
gas division staff so there is an cpportuniQr for discussion of the
planned activity with the crs/s before r."ork begils. Ccnpanies planning
to engage j-n seisnic orploration are also regurred to notify tlre sr:rface
user of tlre a;proxirnate tine schedule, provide nanes and addresses of
ontact [Ersons for the ccnpanies irnrolved, and iderrtify the nr,rrber of
its sr:reQr brd, the sr:rface areas to be oplored, and arry anticipated
reeds for water. the Nor*r Dakota oil and gas statrrte contains sj-nrilar
regulrenents, and also gives cor:nties authority to condition or restrict



oil and gas exploration ttrrough ordinances. ltcrth Dakota oi1 ald gas
agency staff do not ilspect seignic shot holes at any tjnE. this area

. of reg:lation is considered to be occlusively r:nder tlre cor.rnties,' ]urisdicti-on. In }tcntana, a representative sanple of shot holes is
inryectea by state.oir and gas itatf after plugg:lg is ccnpleted..
@Iorado's inspections also occur after p1"ggini.

In I'mTcndng and Utahr tlre state oil and gas agencies issue tlre orplorationpermits. _I{ycrniag, Utah, Alberta and Colorado reguire ccnpanies'to filenotices of iltent for each orploration operationJ Contenl. ot tlenotices varies-by state/prorilce, and, ilctuaes descriptions of theplugging Procedures, depth and nr^urber of holes, naneJand addresses ofcontact trErsons, and tine and location of tlre cperations. Vrycnringrequires ccnpanies intendilg to condr:ct seisnic shot hole o<iloration toneet with oil eind gas_ agenqr staff before @inning to operaL in ttrestate to discuss regr:latory regtri:-enents. s6isruc-operaiioors in utatr
and A1ber:ta are usually witres=.a Uy an inspector.

AI1 of ttre states and Alberta protri:rit seisnic shots wit}-in a specifiedaistance (usuaIIy k mile) or uiritaings, springs and water rte11s. utarrsgnrlarly prrotects "ctrltural and natr]ral,'' feair:res. Alberta alsorestrictg enplorati-on in certain envirorrrentally sensitive areas such ascritical wildlife habitat- on public lands. ttrii requirsreni aFpearssimi]ar to restrictions tlrat ihe u.s. Forest Senrice and Bureau of randray put on driI1 permits.

All of tlre states occept cororado iequire advance notice of pluggingcperations- efuggr-ng reguirenents are sjmilar arrDng tfre staies and.rlclude specifications tor rnaterials such as uentonite and waters}::ries or coarse grotrnd bentonite or ."nrent. depending o., tt" presenceor absence of water in tlre hore. trbntanars Boardof oii and GasConservation is evlluating potential changes j-n tlre regulati.ons to
-requrre plugging with coarse grrctrnd bentonite ratier t}tan abentonite-+rater sJ-urry in certa:l epes or hoIes.

fntalars statute allcnrs surface orners and ccnpanj-es to agrree topluggi-ng nethods other than those specified by tle eoara. randorners i-nIb^r l\Exico also specify the plugging requirercnts. ln other states andAlberta, the ccnpanlr ney use-afGrnaU-ve nethods only with the atrprcnral

AII of the states regurire a re1rcrt subsegr:ent to ccnpletion of plugging
indicating t}re location and dale of ttre cp,erations. 'Coioiua";" is thenbst detailed because it nu.rst also include inforrnation abor:t tlrepluggilg rnaterials and procedr:res, and identification of any water that
was encounterred.

C. Pernrits to Drill
Pernrits to dril1 were ccnpared in terms of application crcntent,processilg tiJIE, timing of site iaspectionsr-and authority to conditi-onperrnits for purposes of enviionnenGl protection. all of- the statesreqLlire inforrnation about tlre q>ecitiC location of the drill site, t11e
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rEurE and elpected depth of ttre targeted strata, the casing that is
planned, celrEnt points, and otlrer aspects of the driuing progiram. Ttre
ditferences eramiaed in ttris study foctrs on hcni envirorrrental protection
aspects of t}e drilling crperation are addressed.

Alberta requ.ires drilling plans that jnclude descriptions of site
const:rrction and nailtenance operations in addition to a description of
the drilling prograrns. Plans for final disposal of rn:d and fluids nust
also be subErLitted. If tlre location prcposed for dri11irg is
ernzircrsrEntally sensitive, 1=rsonnel frcm concerned agencies rnay inryect
tlre site. The Erergy Resources Conserration Board rnay sr:bseguently
prescri-be road locations and attach envircrrrental stip:lations, as
neoessarfz, to any aspect of tlre drilling operation. Drill- permits nay
also be denieo.

As d.isctrssed in tlre nort section on reserare pi-ts, I{ycrrLi:rg regr-rires
certain site-specific ilfonnation i-n a separate form that is attached to
t}te drilling pennit application. lb otlrer state requires writt€n data
descriJring the site location before drilling c€rrrrEnes. Hcruesrer, Utah
recJui:res a pre-drill inspection before the perndt is approrzed. The
inspec{ion includes an assessrrEnt of site soil and water characteristics
in order to establish pernuit stipulations and pit constnrction
requirelEnts. llcrth Dakota iaspectors visit ttre drill site after tlre
penruit is appr.oved, but before the rig arzives in order to perform the
sane tlpe of assessrent.

Because of the pre-drill inspection, Utah reguires 7-14 days to process
permits. A11 of the other states try to proc€ss the applicatj-ons tlre
sare day tley arre received, unless infor:nation is nissing. l4ontana oiI
and gas staff often dj-sctrss drilling plans with the cre!{s by telephone
befo:e field work begirrs. In both Colorado and l6ntana, the first site
inspection typically ocanrs after the perrLi-t is isstred and drillilg has
csnrenced. In t€w ltE<io site inspec{ions t1picalIy oceLlr after
dri1li-ng is ccnpleted.

The oil and gas agencies i.rr Utah and l[rcrdng rnay attach special
stiprlations concernixg surface use and pit ana road mnsbrrction. In
lbntarn landqrers rake agr.eenents concerni-ng road placenent and surfaoe
use.

D. Resenre Pits

Drilli.:ng fluids rnay have very high crcncentrations of sa1t, especially
chloride, and also nray iaclude concentrations of oi1 and grease,
sulfates, total dissolved sol:ids (mS) , and various additives thatjnclude toxic trace netal ccnpor:nds. Resenre pits are potential sources
of gro:nd water ocntami.:ration if the fluids are allcxnaed to escape or
migrate to the subsr:rface. Ttris str:dy does not irrclude a ccnprehensive
assesgrent of scientific literature docr-urenting tlre relationship of oiI
and gas wastes and produced wat€r to wat€r gr-rality contamj.nation. A
ntJnber of stud.ies have been done in vanous states that indicate site-
ryecific or agtrifer-specific water @ntamination pr&lerns occtrr when
reselare pits and prodr:ced water pits are not properly designed and/or



reclajnEd. qE rrch-ure and E:a1ity of prodrrced water, drill nu.rds andother oil_fierd waste, pr"oxirnity and quality of sr:rface and gro:ndwater, and clraracteristics of soil and r:ndergror:nd strata, nu.rst all betako, i,,to consideration in determiling the lrctential for water
contamination.

I^rycn'dng is r:nique aIIDng tlre states in requirjng a special a;plication
form for reselr/e pits, qtr-ich includes a site n+ *i pldn, ]-nfornationabout sub-soiIs, a surface water nrap, a cfrenricai arn{rsis of water attlte-?ite, a plan for final disposal-of the rn:d., and a'aescription of threseaIfug rnaterial that will used and hcxu it will be installed. Follcriing
re'rzienr of th-is &ta, the oi1 and_gas agency may nodify the plans on acase by case basis. As disctrssed-above, l6rtn-oa*o,ta-and uiatrlnspectors visit drilung.sites before i"tirity occlrrs, in part todeterrniae reselr/e pit- siiing and constn:ction i.quiienE rts.' rn utariresen/e pits may not be sited_on porous soils r:niess they are 1i31ed. rn
9F"I areas, eitlrer tight soils nirst be present or tle pits nnrst uelirted in a rnanner acceptable to tlre goarh of oil, C,as and lr{i1ing.colorado and Nelr Irb<ico havre no specific p".-ar:.ifing inforrnationreguirarents or inspectlon= f?I resenre pits. Both colorado and rtlcnringrepolt that nost of ttreir dr1ll mras are-rpt salt-based. ALberta,s

' reserye pit regulations are being revised. C\:rzent requirelrEnts pruridethat waste nust be confined to the site and nnrst be Umited to 61000barrels unless a. special application ii iiiJ and app:ro'ed.

Il'"ts|" has gereral nrles for resenre pits tlrat reguire constnrction tobe 'adeqr:ate to prevent r-:ndr:e harm to Lr.," ="il or riat:rl ;8r.,, Arsor- nlwlhen a salt base nud systan is used....;-th"-;;;;ii*ii,"p u"sealed u*ren necessary_to prenrent seepage." rnspections nonnally do notocc'ur until after arilin| has ccrrnenced. soirs data and andinforrnatircn abort depth to water table are not included in-tireapplication nor is Jmilinu.un adequacy standard for constnrcLion orsealing defined. - :

Drilling site reclarnation nettlods appear fairly consj-sterrt arong tkrestates (including colorado and Nerv lt&ico), buL nethods of finaldisposal.of tlre rnds and fluids vaqf. rt is inportant to note that pitrecl-a.nation is an essential ccnponeit of the "-ii;Ji; ;;;iundesirable discharges or escatri of fluids.
llcrttt Dakota and Qcming regrulations reference piling of tcpsoil dr:ringpit constnrction. lbst states regr-rire u=t th" surface be restored toas near original condition as trrcsiible, alttrough landcnnerspecifications ntrst also be foffcrrea. rn lte$, Mexico, d.istrict oil andgas. stpglvisors have authority to ryecify disposal and sr:rfacerestoration nethods, but contor:ringand ie-seeding are not necessarilyr"eguired. rn lbntanar previous p.6arctive capari-iity rnrst be-restored.I\brth Dakota requi:res reseeding ivitrr native =i""."= ald r.estoration ofthe access rcad-and pad unless t}e landcx,vner 'ry."ifi..= otSer:\rise. llcrEh

and trloning require reclanation to Ue cixrpfete wittrin aL feastone year. The other states do not specifu a urre frane. Ilcrth Dalotaalso reguires a notice of intent to ieclaim and vericaf 
"peio,rr"f 

beforethe corpany proceeds.
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In Colorado drilIing nuds are generally not considered toxic because
they a{e primarily bentonite and water based. Such ruds are cunronly
rsrrnred frcm tj:e pits and discharged to tir:- sr:rface.

Ilre Utah l{ea1th Deparl=rent ?eguii€s renrxraT of reBenre pit liquids and
disposal in appr.oved ponds. With apprcnzal from the depar-trent and
Iandcxvner, surface disposal of the ru,:d j-s also alIqoed. Alberta
regr:irenents are similar to lJtah's;

Aceordi-ng:to lbntanars:lrles, waste nust eitlrer be'renoved-or br:ried at
tlre r*rell site to a mininr-un depth of three feet belcry t}e restored
surface of tlre land. lEttrods of d-isposal of nn:ds/fluids renr:ved frcnr
the site are not specified in tlre rrtles, but irtclude discl:arge dom
hoIe, or haulilg to anotlrer site re-ure. Oi1 and gas agenry staff
reqr:est cqnpanies to.obtail prior approzal for dcnm hole d.isposal. In
scnE cases tlre liquid ray be hauled ar,lay based on landcrrner
specifications. In nnst cases the nnrd is left in tlre pit. Liguid that
has not evaporated is drajled off by squeezi-ng and trrendring the pit
prior to leveling the site.

E. Intelaqencv Water Q:a1ihr Jr:risdiction

In all of the states t}e healti/water quality agency and the oil and gas
agenq/ harre scneu*rat overlapping responsi-bility forwater quality
prot-ection. Oil and gas agencies are usr:ally resgrcnsi.ble for on-site
disposal in pits and UIC (except ltlcntana), and health/water quality
agencies are resporsi-ble for permitting surface discirarges and off-site
Cisposal irt ccnnercial pits.

AI1 of the state oil and gas statrrtes'convey autlrority to the oil and
gas board or cdnLission to require tlat drillhg, casilg, prodr:cing and
plugging of rrells be acccrplished il a nanner t}rat presrents the
pollution of fresh water s;trpplies by oiI, gas or salt water. Gt the
other irand, the health/water quality agencies are given greneral
responsibility for protecting the gr:ality of all state waters. AII of
ths states report scne prcblsns in-srootfrfy regrulating protection of
water quality wittrin the oil and gas indr:stry.

Oil and gas agencies tend to enphasize production and consenration of
the oi1 and gas resource and prevention of waste as t}eir prinary
sta.tutory reqrcnsiSility. These agencies do not t1pical1y include
environnental specialists on tleir staffs. The one e<ceEtion of the
states sr::rreyed is New lExico. An ernrirornental unit has been fonred
within the oil and gas agenqf to cnrersee those portiors of tlre
regrulations concernjrg water E:a1ity protecticn and to be the liaison to
the ernrir.orurental/water E:ality agenqf. Agency jrrteraction rxrdor:btedly
is entranced because tle Nevrr lrExico Watdr O:ality Coniliol @nmission has
oversight reqrcnsibility for both the oi1 and gas agency and the
envirorurcntal agenry. A special nsrorandrlr, delineates the agencies'
respective duties and calls for close ccnnurrication and coqeration
rr'here reqrcnsiJrility is r:nclear. In such i:rstances t}re agencies are
cltarged with reaching n'u'tual agreenent as to lead agenqf stattrs and



determining the nEurod by wtrich a water discLra^rge pran will be
evaluated

In ltcntarn, oi1 and gas qel1s are e>(efipt frcm Gror:ndsater pollution
Control Systan_permitting reguirenents, hrt water quality agenqf staff
beccne involved if a pollution er,rent occ-Llrs or if Ccnpfainti alcmt waterpollution are received. Hqrsrer, tlere is no interagenry ltEnorandum of
Understanding describing tlre areas of coperation and areas of seSrarate
req>onsiJoilities between tlre tlrc agencies. Ttre situation in l,Iorth
Dalota is simj-lar altlough healttr departaent personnel enphasize that
they are routilely in close ccnmunication with the oi1 and gas agency.

In vdzcnring resen/e pits are enplicitly e><enpt frcnr tlre ernrironnentalguality agenry:s regrulations, but produced water disposal is included.
Ihe ltTordlg oil and- gas 

-agerlcy appears to be talcing iead responsi-bilityfor on-site disposal and the ernririorrrental agency ior ccnnerliat
disposal (see the next sulcsection). I\b^, Uo<ico urra Oofor.ao ilso tott*,
th-is pattern, but as noted aborre lI*l !,b:<ico has lrorked out a r:nigue
gooperative systenr. Coloradors water and oil and gas agencies have also
develcped a l'lercrandun of Understanding that delineates their separate
resSrcnsiJrilities.

the utah oi1 and gas agency will soon be an o<ception to the pattern
because it is in the process of takirrg cnrer resp6nsibilie, rrirn trre
Hgalth Deparl=rent for regrulating disposal of produced wat6r in all tlpesof pits. A t€rprandr:m of llnderstana.ing has been drafted that declarei
it_is.tle_ poliqf_of bottr agencies to pr-rrsre a close coqperative *orn:j1gr-elationship. l1=o, tlre oir and gas lgor"y has pledged-its iltent to
"devercp, a&ninister and enforce iegr:riu.ois tor desigrrr, .orr=tr,rrtio.r,
cperation and abandorrrent of on-site and otf-site disposal ponds and
reserr/e pits that will be no less effective', t}ran ttro;e tlre Health
Deparurent a&ninj-stered. Discrrssion of tlese regulationg is iacluded inthe follcwing sr:bsestion

F. On-Site Produqed t{ater Disposal i^n Ea-r:ttr pits

IEthods of prodr:ced water disposal var1l considerably, ba-d on the rangeof characteristics and eristing uses oi gro:nd. and sr:rface water,
chemistry of prodr:ced water, and soil characteristics. Undergnor-rnd
injection and surface discharge dispo-I rethods are regitrlated,
respectively, r:nder the l{atj-onaI Pollution Discharge Elimination Slrsten
(NPDES) and the UIC prognam. Ttrese rethods are not ocamjned in tnis
=hrry. In l,bntana tnese programs are a&ninistered by the Depa::tnent of
Health and Ervironnental Sciences and tie U.S. Ervironrental protection,
re-spectively. A&ninistration is relatively r:niform anDng tlre variousstates. Although tlre NPDES establishes rni.::innnn standardi for nrcst
discharges, includilg tlre oil and gas industrT, states are given
discretion to adopt nore stringent,standards.-

North Dakota is not ilcluded in this ccnparison because sr:rface pits
have been prohibited for storage of salt water sinqe 1968. ftrlcnring, New
IExico, utah, colorado and Alber:ta aIlcr.r sr:rfacr= pits but regr::re
q:eciar apprications, plans and perrni-ts for these facilities. Ttrese



reguirenents aPpear to apply regardless of the tlpe of produced water to
be received, o(cept that less stringent constmction reqr:irerents
(usuaIly concerning the use of liners) rnay be inposed dependiag on the
q'uality of tlre water. Sone produced water in nrcst states is of
stifficient guality to E:a1ify for sr:rface discharege permits, and. cnzer
the past f*r years, increasing rzol-rres of prodrrced hrater a:re being
diryosed by r:ndergro:nd injection. Hqnazer, if an otrErator wants to
dispose of the water in earth pits tte follorring tlpes of regr:irenents
apply in ttre states listed.

Vrycrdrg, llew }Exico, Oolor:ado, Utah and Alberta reqrdre similar Qrpes of
ilforrnation frcm cqrpanies wish-ing to constnrct water disposal piti,
includirg anticipated volure and tyln of water to be recei'ued, soil and
water data frcrn the site, and pJ.ans for seaU.ng or waterprofing ttre pit
an$ final disposal of t}e water. Drawings and nraps are also regui.red.
This inforrnation is enra}:ated to deter:nine if ttre plans will adegr:ately
pr-otect water E:a1ity and different designr regr-rirenents nay be inposed
if nec-essar1. 'Ne\^, lb<ico and TftaLr additionally reguire Gcnpanies to
subnLit descriptions of leak detection netlrods and leak preverrtion
procedr:res.

Nevv lrExico has adcpted special orders c-oncerning produced water diqposaljn each of its trro prodr:cing basias, due irt part to the high
concentrations of TDS and also tlre presence of benzene in rost of tlre
water. In tle northr"rest (the San Jr:an Basil), pits will bb pr.oh-ibited
beginning Janrrarlr 1, 1987 in a-reas designated ai fiaving rnrlnerable
aquifers. Qrcrators of e><isting pits have to file registration forms.
In the southeast, diqnsal in unlined pits is currently prohibited, and
new lined pits are allcned only on leases where prodr-rction is declinilg.
Ilew l€><ico has'issued detailed statanide gridelines for pit constnrction
and design, liner installation, Ieak detection, and teak contingenqf
plans.

!{hen liners are regtrired in Utah, at least trro feet of inpenrious
in-situ soils or placenent of an eguivalent anount of clay is necessary.
Eittrer netlrod nmst neef an inperneability (seepage) standard of abor:t
one foot per year (10 " centi-neters trEr second). Artificial liners suclr
as plastic or crcncrete nay also be used. A nonj-toring qgstem is
reguired if tlre pit receives over 100 barels per day, but tJ:is
requiienent is waived for artj-ficiaIly lined pits. Clay liners are tLre
ncst q:nnr:n ijner rnaceriai in Aiber:ta. ttre oi:- ano gas agency siarf
report that at:tificial lilers are not considered as effective.

I.Ier* !tsxico reguires Iiners of at least 30 rnills tiricla:ess and
inforrnation on the resistivity of tlre naterial. Colorado requires
liners ahd npnitoring systens for facilities receivilg cnzer 100 barrels
per day of water ocntaining 5000 parts per million (pgn) lDS or greater.
Lj-ner reguirsrcnts are deterrLtned on a case by case basis in both
Vtlcnting and Colorado.

lSor,ireg, Colorado, Utah and Neur lt*<ico o<arpt pits receivilg less than 5
barrels Per day of water, alttror-rgh in IIel., l€xico the water nust have
101000 tr4xn or less of tDS and ttre pit nurst be located at least L0 feet
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abcn"re the water table in order to_E:aU-fu. itlcrnj.rrg requires nonthry
nnnitoring and clrenrical alatryses for er<erpt pits.

l'lcntana's oiI and gas.nrles do not regr:ire an application for or special
:-nforrnation frcrn applicants about prans to corrs-6r;-;;h*, pits. Ttre
regrulations state that '! [w]here t]re soir ...is trrcrous and cro-sely
underlaid by a giravel or sand stratr:nr, irpor:nding of salt or brackish
water irl such earthen pits is prohibited.i' pits that fair to prcperly
furpound such water can be condenned. "Sa1t or brackish water r*y-b. -dipo="d ... j:r o<cavated ea:tlen pits ...wtren tlre pit is r:nderluia Uytight soil such as heary clay or i:arapan.u rn pr.itice, oil and gasdivision staff retrrcrt that there are ielatively-f*r water pits in'iong-
term use. Those in areas of porous soils titatcrcntaj-n sali water(prirnarily in tte Williston Basil) nust be inpenreable (i.e., Iircd withq,'nthetic rnaterial and/or bentonite) or they -are subject to '

condsrrration.

G. Safety

Satety regrulations examined il this retrrcrt include proyisions fortnndling gas contairLing hydrogen sulfide (HrS) and iatety equiFentrgg femqnts, ltrntarn, lortrr-oa:<ota, and m4r'rc*.co rravi ejsentiapy
-s-imilar requirerents for flaring vented gas ttrat conta:-ns H.S, altholghIbntana is the only state that thks rts requirenent to " =$eciri.c-oncentratj-on (i.e., arry vented. g.= ...cnt-jrir-g 20 ppxn or grlater Hrsrust be burned). Iiloft.h-Dakotars air quality ig"rr"y is crcnsiderxtg a nelt./ntle that rtould requr-re registration of all-weils -ttrat 

proaqce H.S-Iadengas in order to revier,tr ttre control technology on these r"etfs. hd*i,,n;;a:-5-E:ali!y ?9ency reuuires ccrq>anies ven$n| gas containing HrS-dr:riigwell ccnpletlon.testing or r"orkcnrers to file a notice. rf #rezanrrunt
ecceeds 50 tons/year of HrS, a retrrcrt is reguired that nnrst state thereason for tlre fraring an6 disctrss any efforts that were rnade to
minimize the anor:nt.

Utah and Alberta have special reguirsrents for H.S we11s tiat include
sutrnission of plans for dealing w"ith accidental y'eleases and
energencies. In Utah tJre plans nmst be sutxnitted with drilljrtg pernrit
applications for areas where HrS ls likely to be enqcr:ntered ot ilherei-ts presence is wlmcr,rn. ttre fntorrnatj-on nnrst include plans forprctecting rryorkers and the public. A detection system Lapanre orsensing 10 pprn HrS and certain other safeQr eqr:-ipent is iequired to be
on site.

!T". a rnajor blqrout that occr:n:ed in l9g2 (ttre rodge pore blcnout) ,ALberta has added a nr-rnber bf n*r regrulatory ana appiication infornration
regu.irarents to lnnlrr? safety dr:ring-driuGg ana proaucej-on of """, gi=wefls. A classificatibn system has-been established for ,'critical scn:rrtrells" that is based on polential na>cinu-un H.S release rates ald such
tactors as potrrulation density, tlre environn6nt, sensitivity of the area,
and erpected ccrrglocrty of ariu.ing the werI. rn additj-on-to the epesof ilforrnation noted above for ut:.tr, plans nust be suhnitted that
in91g0e: gr:arantees tl:at adeguately.Gained sr4=::risors and a S-tr=rsondrilI crery will be on-site; ptans ior blcx,u<uiprevention drillsl. trre
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process for initiating srErgenry procedr:res; and evacr:ation plans for
residents. cClrpades rnrst identify an erErgency zone wherei_n "r,rcrst
Cas"': HrS concrentrations could reach 100 pgn. Persorral visits to al1
residen€s in tle elErgenry zsre nmst be rnade and irrput frcm other local
residents solicited before the inrergenry plans are iiled w-ith tle
provincial governnent. of 8,753 eryIoratory and develcFEnt werls
licensed in Alberta irr 1985;' 31 were classified as "criticaf"; srErgency
restrDnse plans were reguired for an additional 99 r.sells. Alberta
gove]3lrrEnt agencies have also prepared enErgency reslEnse plans to
cmrdinate tlre f1*r of inforlnatj.on to and frcrn tle public and ttre nedia
irr the event tlrat an HrS arergency occurs.

AI1 of tlre states and Altrerta have requirenents that blcrdout pra,rention
and r'eIl control equiFent nrrst be adegr:ate to keep a rrel1 r:nder
control, especially in u4prcnren areas. Differences erist primarily i.:r
ttle specificiQr and leryel of deta.il of t}e regtrirarents. l,ltntana
regrulations regrrire operators to "take all available precautions to
prevent ...any well frcm blcr,ring cpen.' In unprc/en areas wells nu.rst
"be eguiI4Ed witlr a rnastergate or its equivalent and an adegr:ate blcrncut
preventor, togettter with a choke and ljne or lines of tlre protr=r size
and working pressures. "

v,ffcrning includes a nrap in its regrulatj-ons that strcr,rs whsre formation
pressures are L:nlmCInm. rn those areas, tpes of 'r.equired equiEnert, and
installation, pressure and testing specitications are listed G aetaif.
luew lcbd@ requires a blcnr-ctrt prerrention progrram to be s:hnitted with
the drill permit application in areas of Glcrq^rn pressure. Colorado
lists eqt:j-Frent cqrponents, and reqr-rires aaily inspectiors of eguignent
during drilling and posting of errer3enqz phone nrnrbers. AIso, r,veIls
rrust be located at least 150 teet frcm buildings, roads and property
Iines.

Alber-Ea has a rdell classification system based on depth. Detailed
blqrout prevention eqriitnent and operational specifications are ilcluded
in the regulations for each well cLass. Rig crer.rs ru.rst be adegr:ately
trained and raeekly safeQz drills are regr:ired. Also, testing
reqrr-relrFnts for each step of tlre drilling process are specified.

H. Air Q:a1itv

Sulf-trr oioride (SOr) and HrS a-::e the trro prima4r air pollutants
associated with oit and gaS develc6rnent. Flari:rg produces SOr. As
descri-bed in tlre sectj-on on satetl,, 9aS contailing HrS rs sr4fosed to be
tlared (r:nless it is collected and treated). If the'eguiprent is
rorkjng efficiently, tlre flaring ccnpletely converts the H2S to SO2.

AI1 of tlre state regrulations e<cept Colorado's provide for ftaring
associ.ated or "casinghead" gas, and flaring or verrting of gas in
connection wittt well ccnpletion and testing. lbntana, Itrevr !,ts<ico and
Utah place liJnits on thre tine and/or volure of flaring that rnay take
prace. To occeed the rates set by Iftatr and lbntana, cperators rnrst
submit justificati.on statenents slnring thAt nrarketing ttre gas is not
econcrnically feasible. liorth Dakota and l$or,ing allcnr flarilg peldirrg
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arrangellEnts to di.spose of thre gas in scne usefr-rI manner. It shorrld be
noted ttrat the oi1 and gas regulatj-ons irl the various states agproach
flaring frcrn ti:e vier.r point of consarring tJre gas resource andr-wiere
ii2S-Iaden gas is concerned, to ilzure sqfety.

Air E:a1ity statr:tes and regrulations reguire ne\^r sources of air
pollutants to obtain a permit if they exceed a certail size as neasr:red
in snission lenreIs. In lbntana the snission standard is 25 tons or nore
of any regulated porrutant per year, including both so, and H.s. past
studies in lbnt:na have shcrsn that scne uells occeed tfbse Ulftits Uut
t}Ie violations are not usually dj-sccnrered r:nless ther.e is a ccnplaint
and subseguent ronitoring.

lrlycnring, l{orth Dakota, Alberta and lhn:tana air guality agencies have
concerns about tie cuntrlative i-npacts of flaring (i.e., a nr.unber of
weI'l s flari-ng in close pro:<imity rnay result jn +iolations of alrbient So^
standards). C\srmlative i:rpacts have becrrre an issue j.:: ltcrrdng dr-re to z

episodes of flaring large E:antities of sour gas i-n ttre O,'erttrmst area.
Ho,u=ver, no rnajor stud.ies lrave been r-:ndertaken to date. llorth Dakota
reports that scne areas producing gas wittr high H"S concentrations are
close to ero=eding anbient so, standards, agaia dde to flarirrg.
lbnitoring stations have beenzestablished ii l,tactcenzie Cor.:rrer, i" purtt
because a class_r air-guality area, tte rheodore Rooserrelt 6ir, i=
located only a fan nr-iIes a\^,Ety.

Several years ago an oiI and gas well emission irnrentory was crcndtrctedjn l4cntana's Williston Basin, but it prodr.rced jlconclusive restrlts
because calarlations $rere based on high, rather than averager Hrs
concrentratiqrs. stack tests of frare e,quiFEnt have revealed
inefficiencies in converting H.s t! so^ 

-jrr both tbntana and lvcrti
Dal@ta. Gre pr&lenr noted by fiontana 6ir quafity personnel is the lack
of baseline data on ecisting anbient air concentralions in rn4jor oi1 and
gas producing a^reas such as tle williston Basilr. rtrj-s nrat<es itdifficLilt to erraluate the effect of new we1ls.

Albertars regulations require c€npanies to file a special application il
order to flare sour gas. Ttre application nnrst incluae a topirgapf:-icaI
rnap shq*:jng the rryeII location ana any tcrrins, residences or ie6reaU-on
areas within a t}ree mile radius, a gas analysis, the voh:ne of gas to
be flared and stack djrrensions. Alberta haJreqr:ired o1=rators to
either gattrer ttre gas or cap ub1ls in areas wher-e tfre rrotr-rre of flaring
has tlrreatened its air Erality standards. Both vrycrning and Albertaofficials rq>ort that sor:r gas processilg facilities are a concern,
especially if located near fields that are already near to or o<ceedingr
ambient so, standards or, for !{ycnringr, if located near class r arrgality ar6as.

I。  口しll Abando―t

Tto abandon a well in tvtcntana, ccng4nies are required to give oral notice
and recelve apprcnzal if no casing has been n:n.- If casilg has been n:n,
wrj-tten notice is reguired, incrudirg a description of thre plugging
nethod, and depths and nr-unber of plugs tnat will be used. ftre-nctice
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Irust also be sent to the sr:rface c/erner. A sr:bseguent report. is requiredwithjr 
-15 

days that nust specify the nature ana quarity of pluggiqj
naterials used. the site is j-nspected thereafter. neleasaof-the-bond
follcl.rs, t1pically after revegretation is established. Colorado has a
sjmilar system, orcept for regr:irirg scneuri'rat nore deta-i1 in Ure
ccnpletion report.

Dbrth Dakota, Utatr and ryaning regrulations contain specific requirsrEnts
for tlre length and placrerent of plugs. I.brth Dakota and Utah also
specify the anpunt and placerent of cenent. NcrEh Da]<ota is r,rnique il
requiring 24-tsrr advancre notice of plugging; its poliqf is to have an
inspeetor witness each plugging orperation. llct enough details abort
Albertars abandonnent reqrrirenents were available to make a ccnplete
ccrrparison wittr tlre various state regulations. Adrrance. notice of
pluggilg is required. tiqnever, pluggilg netJ:ods are not specified in
the reg:lations and apparently are specified through interrm d.j.rectives
frcrn the prcnrirlcial goverrurent.

lbntana, l,IorEh Dakota, Nst lE><ioo and Alberta harle established
"abandoned we1I" fi:nds to p:rovide foi reclarnatiori at r+elIs that have
been inprcperly plugged or weIL sites tlrat have no,t. been reclainred.
Albertars program has only reoently been created and is rnt yet ful1y
operational. l,Ierrr lls<j.co oi1 and gas statt said that their fund is
seldcrn used, and l\irrth Dakorta reportedly s5=nt only ore-fiftjr of its
avai'lahle firnds last biennirgn

the history of ltbntana's prrcgram is similar to l{ertr }€:<ico's and }brt}r
Dajco,ta's. The abandoned rrcIl reclanation prograrn was creat-ed i.rt 1974 at
the sare tjnE that the Resource Indennity T:rrst (RIf) fi.:nd rrras
established. the Departnent of lilatr:ral Resor:rces and Conserration was
given a&ninistrative reqnnsiJrility for tlre program and instmcted to
nailtain an irventory of abandoned oi1 and gas r,re11s, injection urells,
srrrps and seirygraphic shot holes that "distr:rlc 1and, qriter or wildlife
resourc€s to a degree rrot in ccnpliance wrth plugging, pollution
pretrention and reclarnation nrles of the Board of Oil and C,as
@nserration. " The inventory is to be ccnpiled trcm petitions or
written statenents fi:cm the crrners of surface rights or lessees. If t}le
resgrcnsible pa-rfry carmot be located, the Board notifies DI{RC, and. the
depa::trrent is autlrorized to reclairn t}e dish:rted land with Rfl fr:nds,
as atrprcpriated by the Iegislatr.rre.

In each of FY's'g2, r83 and '84, $651000 vras appropriated for tlre
abandoned well fund. Grly slightly nnre than 57,000 was spent on tro or
three surface restoration projects drlring ttrat period. D{RC sent
letters to a nunber of cther state agencies reglresting ilforrmtion about
any pr&1ecn wells that field staff might disccver, but no additional
projects rrere identified. Dlring the 1985 legislative session tfie
ar:nuaI apprc6rriation for tkre fr-rd was reduced to $101000.

IJ. SCIVIE PREIITCX]S OI],4A.S EI/ALUATICNS IN I!trbIIA}{A

mviェてxrnantal Qualttty council
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the E:vi-ronnental O:atity Council (4C) has nonitored activities of ure
Board of OiI and Gas @nserrration and various envi:iorrrent-a1-related
asPects of oil and gas production il tlre past. Previous activities have
lncluded a 1978 tor:r of'ar:eas il nortlreastern l&ntarn where salt water
brjne q)ntamirution prslsns r.rere occr:rring, and pa::ticipation in
neetirtgs concernjng gas flaring and nethods of pluggilg ieisnic shot
holes.

The 1978 tour and sr:bsegr:ent staff retrrcrt ap[Ears to be t]re EpC's nost
extensiwe prenrious o<arniration of environnenial problems rezuiting frcmoi1 3$.gas producEion. ltre staff retrrcrt stated tfat 'rthe law goierning
the lining of salt wSter pits has Ueen i-n effect since 1954, and yet wefound instances of pits withr no lining or pits ljrred wittr less g1an 2hctres of 

-r:npacked bentonite. ...[€ noticeZt salt water pits qtrich h,erenot sealed or had been sealed with l inch of bentonite.n rt was fur-ther
noted trat "a minfumnn of 6 inches of paclced bentonite', is required;;-
se$rage lagrons by tlre DepartrEnt of rEl-tl: and Ewi:orrrental Sciences,
and tltat the soil Consenration Sarzicre regtrires a mirifiun of 4 i-r1ches of
pacl<ed bentonite for water up to 8 feet deep in its desigrn criteria forq{ts and inpo*n&rents. rf the water is deeper, the clay raye, *r;a G-thicker.

rhe Boardrs c'Ltrrent regrulation concernirg d.is5rcsa1 of salt water j1ea*hen pits was adopted in 1972. Wtrile tlre irle does not crcntailspecific aridance about t}e anor:nt.of clay or other tight soii-tfrat is
necessa-rlt to prcperly,line a pit, it strotild be noted tfiat the areas EQC
obsarred in 1978 coutd have been cohtaminated by pits t}at rryere
constmcted prJ_or tD 1972.

lhe 1978 report i.oncluded wittr a recinnrendation that the Board of OiI
and Gas Consenration and orther agencies cooperatirrely establi-sh a
sanpU-ng and/or gr"or:nd water nonitoring prfram to determine tlre exEentof gnoundrmter contamination pr&Ienrs irim iatt water and brises. Ttr.is
has not been done to date.

In october 1990, then &C chairnran Representative Dennis Nathre and ppC
staff net with nenbers of t.}re lbrthea;tern lbntana Land and lrti.neral
G*ners Association, representalives of the oil indr:str1z and otlers to
dj-scriss salt water pr&Iems. one rresulting recqnrendalion pas tf,"t--
".="1! yater pits shaI1 be rade ineerne-alle or the rnaterial in question
+a11 be stored in enclosed tanks. Ttris reqtrirenent shal1 be flaced onthe Cri1li-ng permit.,,

B. Legislative Auditor

In 1981 tlre Legislative Auditor ocnducted a sunset revievy of the Boardof OiI and C'as Conse:rration. The auditor concluded that the Board has
been less effective in protecting surtace cr^rner rights and otlrer natr,rral
resources than in enc-or:raging prodr:ction. Recronnendatrons to mrrec.t
tJ.is problenr included a nunber of itens concernirg nranagenent of the
_fie{ ilspection staff and tlre need for better iaspecti6n recrords. The
Board tmk steps to address these reccnnendations by i:rplenentjlg a
system for fierd instr=ctors to docunent their dairy activity and-
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autlrorizing ccnpen-tory tjne for iaspectors so tlrey can spend. rong
hcn:rs i.rt t}te field.

The auditorrs report also i-ncluded otlrer findilgs concerning resenre pit
reg:Iations and tlre abanckrned r*e11 reclamatLon progrram as follcnys:

1. uD:ring drilling, tire saltwater and nurd are kept irr (resenre) pits
at tlre site. Board mles reguire that tlrese pits be constmcEed so they
are inperrEable, but the nrles do not furt}er defirre inpqrrEable. ltrst
ccnpanies use plastic pit liners to assure prcper contajJrrrEnt. Itrl,rever,
a felr csrpanies ej-tlrer do not use liners or use liners of such quality
that they can be easily torn."

2. "Another practice of salt water disposal is tlre br:rying of
contallLirants on site. Tlr-is seenrs inconsistent wittr having a pit liler'
since what was contained by the lixer is ncw beilg introar:cea- into tbe
ground. The board could help alleviate these pr&lenrs b1r revising its
rrrles. It could crcnsider nrles to require pit liners for all salt-based
drilling pits, to establish mininn-un pit fin& standards, and to
prescri-be rrles for the disposal of salt based residues."

3. " [T]here nay b nrarry irrproperly reclained wells drilled prior to thre
boandrs creation in 1954. ...The Leg:-slatr:re has re_ogrrized this
potential prcblan and has defjned a procedure to pay for t}le cleanup.
Llnder the statutes, DNRC is to set up a procedure for cataloging reports
of we11s wtrich roere nct plugged and abandoned prcperly. ...If the
resgrnsi-ble party cannot. be tor:nd or is no longer active, Resource
Indenrlity l5rrst IIDney can be used to reclairn the site. Ttre board has
reoeived an aFpropriation to fund reclarnation frcm tLre I?ust F\:rd.
DNRCTs alproach has been to ardait reports of inprcper abandonnents
rather ttran actively soliciting thern. Since DNRC has not rreceived nrany
zuch rqrcrts, there has been little activity relating to ttris statute.
Ttre Legislature should clarify q*retlrer it wants t}re board and DNRC to
inplarent a progrram to actively solicit reports of inprcper
abandorrrents. "

C. Governorts Gro:nd Water Advisonr @r.:nciI

In a Jarruarlr 1985 report, the Gcnrernorrs Grond Water edvisory @r:ncil
stated that ronitoring near reserlve pits is infregr:ent and that the
nunber of contarnilation j.:rcidents reported j-n lbntana nray h snall
ccnparea to actual contamirErtion occrrrrences. Ttre Cor:rrcil reccnnended
tlat tkle Board of Oi1 and Gas @nsenration assess tlre exEent to vfrich
presently accepted reselare pit reclarnati-on procedures threaten grorxrd
water guality. A Jr:na 1985 nenprandrm was written by oi1 and gas
division's 1=troler-rn engineer in response to tJ:e Cor:ncilrs
reccnnendations. It states tjlat "[b]reachfug the pit ljler by sgueezhg
and trenching the pit could result irr t}le contanruiration of near surface
gror:ndwater irt thre viciniQz of tlre pit," but rnst of this contamination
trottld 1ike1y be ljmited to the vicinity of tlre site. In discttssing
potential cLranges in reclanration prrccedr:res to avoid potential
contanuination pr&le-ms, the nenrcrandr.un states that landoyners and
gcnrernnent=,I agencies tend to specify that resenre prts rnrst be
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reclainEd in tlre absolute rninin'lJrn of tjne. As a resu.lt there rnay not be
enough tjne for the fluids to-ana;rcrate.

according-to ttre rellorandurn, the nethod of renoving free water for
off-site.diq>osa1, and alloring natr:ral drying before backfi-lling thepit reguires a rnrch longer reclarnation period. atternatively, the pit
crcntents can be rsroved off-site tluarrgh tlre use of a closed-nua qgitem
and reused at anotlrer'site, but not arl drjlling contractors a-re
eqrliFPed for this nettrod of q>eration. tf the-nud cannot be reused, a
d.isposal pr&Ienr occurs dr:e to lack of available sites. rocal
gcnrernnents are not wilrirlg to accept the ssrLi-liquid r,astes at solid
waste Iandfills, and ccnnercial disposal wells cannot accept the nn:dsohds. therefore on-site brrrial of the rnrd solids continies to be tlre
n'cst viable disposal nethod

lte irencranduun firrthrer notes that senLi-ncapsrrlatj-on of tlre muo pit
apPears to be a reasonable alternative irt cases r.rtrere adrrerse afiects togroundrater are.Iikely. ltenching and spreading tlre nnrd solids can be
atroided by fol*jlg tle pit liner cnrer tlrE pit, *ittr ca:e not to tear threIiner. Additional danaterirg rrctrId le necEssary, and possibly a longerperlod.for drlzing of tLre pit contents. ffqrerierl'i-11 this mannir tLreintegrid of ttre liler cstrfa be better rnaintaj-ned. Add.itional Uxer
nraterial could be olaced over the pit if folding ttre ecistiag 1iner cverthe pit cannot be done; a bentoniG seal cotrld,3rT te acceptable.

Ttre nenorandun cpncludes that prohi-bitio4 of sgueezing and trenctring
reselr.Te pits on a statanide basis r,rould pte"bly Ue Uotfr r:nreasonable
and a burden because-.ga:.oundruater qualitf is not likely to be adverselyaffected. H*rever, " [i]n cages vitrere plt.cqntents pose a ttrreat to
water $E1ity scne additional 3re and expense nray be ful1y 3ustified. t,

III. RMUIATOTI' A}{ALYSIS A}{D OPTICbIS

A. Introdr:ction

rhe- 5wlarr presented in part r jadicates the varieer of atrproachesutillzed in state and pr"ovilcial oi1 and gas regrulalion. -3k 
rE agencies

require a grreat deal of specitrc rnforrnation toi permrtting deciiions,
tnttile others grant routiae approrzars with little paper:r,rork-or
prelimilary inspections. Even withil a single ir:riiai-ction, regulatoryonstrajnts IIEy vary rridely dependrng on tlre phase of ercploration or
developrent r:nder rqzievy.

ftrvirorrrental protection objectives of all tlpes are often better
achieved ttrough presrentive actions rather tlrai tbrough penalties,
condsrnation and,/or clean-r4> efforts after water contamjlation or other
pr"oblems have already ocauzed.. Also, reactive efforts can be nnre
o<pensive and are less effective ti:an designi.:rg projects with
appropriate envirronnental safeguards built irt ircm tfre Ueginrrjng.

In order to analyze tlre effestiveness of the vanous regulatory systenrs,it is inportant to keep in mind the goals of oil and gai regulitl6n tlat
are associated with environnental protection. ftre foffo*ing d.iscussion
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Iists the ernrironnental regulatory goals ot various phases of oiI and
gas denreloFrEnt, includrng seisnic oploration, drilling parnits,
reserve Pits and produced water pits, and safety considerations. the
rrrghlights of the regulatory systenrs jJrposed by other jr:risdictions are
tlen ccnpared to the lbttana systsn. Abandoned well reclarnation and
staff resources are also discussed. Filal1y, cptions for lbntarn
regrulation are sequentialIy presented and nr-urbereO wittr-in the folloring
sr:bsections, and inforrnation presented on tlre tradeoffs t}rat adcption of
these options might entail. A nunber of tlre opt:.ons follql up on the
req:nnendalions resulting frrcm previous evaluations. discussed irt Par:t
II.

B. SeisrLic E<ploration

E:vircnnen*ta1 Requlatory Goa1s :

L. Prcnride adrrancre no,ticre of seisnic operations to sr:rface q^,ners
and the state tr provide cpportunity for interaction and ensuring that
concErrrs are addressed

2. Requtre adgqr:ate, shotlrole pluggring to protect water..quality ard
errsure public safety -_

Ccnparative Anaiysis

Contact bettdeen seisnic erploration cqnpanies and ltcntana oil and
ga.s division staff does not Qpically occur before tield c6=rations
ccrlrlEnce, except ttrrough telepholre cornrersations. the eqrnties call ttte
oi1 and gas divisiEiu concerning nenaing euploration activity r,fien tne
eploration permi[-m-s- been issued. Division staff t]ren have an
cpportstinity to--di_S-cuss ttre planned operations with the seisnic crev/.

Landcn*ners in }lcntarn have alparently had rrDre ccrplaj-nts abort inproper
pluEgirg of shotholesian tlre past tttan in recent years, probably due to
statutory changes and neur or anended regulations that were adopted in
1977, 1982 and 1983 to require seisnic crews to provide proper
identification and adr,rance notice of pJ.anned operati-ons to surface
users. the variotis states and Alberta el<fribit a wide range of
inspection trEtt€rns. Utatr and Alberta ilspectors t:1r to obsenze seisn:ic
shotlrole operations. North Dakota does not rake seisnic-related
i.4sgnctions of any type. lrtcntarn and @lorado inspections oc-c-ur after
plugging is ccnpleted, but the inspectors do not visit all shotholes.

The system used irr Vrycniing varies frcm these atrproactres. lrlcnring oil
and gas staff neet wrtJ. sej-gnic orploration €npanies before t]rgf begin
initial og:eratj.ons jrt the state. Ih-is neeting is to ensure that the
regulations are discussed and it relrpves the problem of t::q,,ing to have
such crcrnrersations at a lnint !fien ryecific individual tield cperations
have been permitted and rnay be about to @in.

Octions and ltadeoffs
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lttis option vould add to tlre staff r,vork load, but it could res:It il
a reduction of ti.ne regu:-red for separate telephone dissussions prior to
each indi-rridual seisnic o6=ration.

Mcntara's oi1 aird c,as consenration Division staff courd hold
w■tn se■ sコLc crms before they begin initial operations ■n the

Oil and C,as Consarration Divi-sion staff could all or a
1S

'stecn c.ould be deve se■― c
water was

6

artesian, ncn-a:tesian, salt,

The tradeoff is between work load level, rrork priorities othrer than
seisnic o[=rations, and water E:ality protection. -siace 

t}te cr:rzentvo}lre of oi1 field_ activity is drasti-alIy lcner than previous years,
rncre staff tirrE rnight be avairahle to inspect shothole locations.

Ittis olrtion vorrld- allcrr plugging inspections to be targeted to thosefoles tlrat rrould involve the- highest risi< of cr"eating prOiens if notprcperly plugged.

Staff rtork rnay h.greater than rryould be reguired by a sys@n of
haviJlg one-tine reetings with seisrric ccrpanies befole t-rrey fegG to
oSnrate in I'bltana: Raldcrn i::spec'tions oi a portion of dn6tfroi"= *y
nean tlat scne irrproperly plugged holes are cnrerlmked, with attendant
problerrrs r:nresolved.

C. Drillilq Pemits

ftwi:rcnnenta1 Regulatorv Coals

1. E:sure prcEEr well crcnstmction for safety and water quality
protection

2. Reguire wells and other surface facilities to be constrtrcted, and
associated sr:rtace uses to be condr:cted, in an environnentally
acceptable manner

Ccrncarati-ve Analvsis

Personnel frcrn several other state and Alberta oil and gas agencies
rhdicate that tlrey have authority to attach stip:lations to permits
addressing pit sitirg and constmction, satety, sr:rface use, road
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placerrent and any other practices assocrated with oil and gas
develc6rrent that can adversely affect the environnent. Ere otlrer
states' stahrtes do not appear to be significantly ditterent than
lbntanars, but additional lega1 eva}:ation is needed to determine tiis
with any certainty.

Ibntana's Board of OiI and. C,as @nservation considers issuance of
drilling permj-ts a mlnisterial action*. The Board places standard
c.onditions on all drill permits that address such rnatters as pe.rrnit fees
and bonds, c-onstmction of an "adeguat€" sLtrrq) to crcntain all nord and
water bailed frcm the hole, and prqnrly cenented casing both to control
tlre well and to protect possible productive and fresh water fornations.
The Board's staff also have occasj-ona.Lly reguired rore surface casiag
than included in an cperator's original dri1l plan in order to prot-ect
fresh water aguifers.

Ttre Board believes it lacks autlrority to condition perrnits to lessen the
potential ernrironnental i-npacts associated w'ith surface activities such
as road building and placarent of pits (see EC Staff Report, "l,tcntana
Ervironnental Boliry Act (MEPA) Revisr of OiI and Gas Dril1ing
Perrnits"). Ttre Boardrs regulations do no't. prorzide for the collection of
site data that would al1cry tlre staff to identify arrd corzect potential
ernrirorrrental problenrs before ttrey occr:r. If the cperator nrakes a wrong
decision, tlre available cptions include wittrholding all or part of a
ccnpanyrs bond, potentj-aI condennatj-on of pits and potential legal
action by the surface qener. l4cntanats statrrtes and regulatory system
defer to the sn:rfacre cf,,,ner's judgerent in a variety of instances (e.9.,
seisruc shot hole plugging, stl.p.rlations placed on surface use and
restoration). In the case of shot hole plugging, the oil and gas rrrles
crcntain pluggirg specifications, but landcr+ners may agree to different
nethods. the Board has statutory authority to adcpt:rrles to prenrent
contamirntion of and darnagres to sur'::ounding land or r:ndergro:nd strata
caused by drilling otr=rati.ons and production, but there is no reference
to sr:rface use restrisEi-ons.

In 1981 tlre or1 and gas statrrte was anended to require oil ccnpanies to
notiflr landsvners before dri11 operations begin, and to pr^ovide for
landcrvr:er collection of paynents for sr.rface darnages or disnption.
Tbstirrony presented in support of this legislation by landcrrners frun
najor oi1 and gas producilg areas jrr lOntana jncluded cases where
landcnrners were given little or no notice of pending drilling
otr=rations, and were not ilcluded irt well site or road selection.
*A ministerial action is a decision tlrat an agenq/ carries out accord-ing
to predetermjred crj-teria (i.e., determi-niag t}at permit fees have been
Paid, and descriptive infornration about the proposed well drilling
Program has been subrnitted). No judgenent is necessa4y in carrlring out
a milisterial action if all the criteria are ret. By contrast, a
discretionarlr astion j_nvolves analysis and potential npdification of
protrrcsed dri1l operations to arcount for site-specific differences i:r
bothr surface characteristics and r:ndergnor:nd strata.
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Aceording to the testirrony, darnages frcn J.nprcperly constmcted. orinproperly reclained reser.ze pits, urpropersr:rface restoraticrn, and
road placarent and constmction have occurred. l,lany of tlrese problems
apparently occu:red in cases where mjleral and. surflc" *.,e.sh3-p *.sp1it. Cases of misr:nderstandings were reported aborlt the timisg and
arcturt of clean-up and srrrface restoration a 1andcpyner csuld o<pect.

I4*{ ?i- lne problenrs arising frcm lack of landcxrner notification priorto drilliJlg have ceased. Ho,ever, t}rere rnay be a contirruing correlation
behr'een tLre Qpes of pr&1an,s cited by t}re ianasmers and ttie Ia"t of
91ear regr:irenents in tle Board's n lEs and/or the lack or regrtatory
i-nvolvsrent in road and pit placenent and constmctJ-on, and. o{hersurtace use activities.

lbst state oil and gas lavrs reflect the concept that landqurers should
have a decisive rore in determining hcrs oi1 arra gas q>erations are
ccrrducted on thgjr proPerEy and, ensuring ttrat land arrh water protection
IlEasures are firl1y integrated irrto ttre specificatiqrs that oii ala gasccnpanies are elq)ected to toIIcru. utah'; system of scheduling pre-dri1lsite hspectj-ons, which are attended by stale agenqr 1=rsorrrelr crcrpan!
lepresentatives, and the landorarner(s) , aFpears purei.cirf"rly curdgciie todetermining tr,. *?=! acceptable rrEans or ir.oceelting wittr oit uoa g."develcprent activities wittr all parEies iilrcrved. -considering 

thediversitlr of industrT practj-ces ind variety of soi1, water, rxrdergror:ndstrata and surface crraracteristics tiat o<ist, it is inpossi_uie tospecify regr:irenents jsr rr.les that would alprcpriately iddress all sitesitr.rations. EVa}:ation of individual sitdlirl+ostances is nrrreeffestive

Octions and Ttadeoffs

5。

of the
Additional revi*r cotrld be

rev■ew

the extent

staff
rev■ew

m

tion

add■

en― e

6. ltre oil and Gas conservation Division's re\n-*, of drilts could be nodi
cases

COn

This option would add _ tェme to p―t review′  but ttd
provide the benefit Of increased cor― ication ― ng the involved
parties and increase env―_tal protect■ on.

■rntionse

21



Brvironnental reviervs of this rnaterial would add to the statf's rrork
Ioad and increa- the develcper's pre-drilliJrg costs. Ihrever, options
d.iscu,ssed nore fully il anot]rer eC staff report concernilg the
applicability of MPA to dri-ll pennits indicate tlrat nrcst applications
conld stiIl be prrcessed elcpeditiously.

8. The cturent mles and requlatory svstem could be maintained.

Scne envirorrrerrtal jnpacts lvurld nct be avoided,; staff r,rcrk load and
i:rdustry resSnnsi-bilities rryould not be increased.

D. Reserre and Salt Water Disposal Pits

Ervironnental Regulatonz Coals

1. kotect water quality

2. Restore surfacre values

Ccrnparative Analvsis :

States regulate constn:cLion of resenre pits and produced water pits
to pr^otect surface waters and shallqr gror:n&,rater during and after
driili-ng. I,$/cmi.rrg has tlre rnst ccnprrehensive regulatory systen for
reser/e pits, reguirilg ccnpanies to gatlrer and sr:trnit site-specifrc
water and soil data and prt desigr inforrnation before driUing and pit
qcnstruction is begrn. lhis qrstem alIcnls the agenry to evaluate plans
and deterrnine vihetkrer any nndification is nec-essar1z.

Another alproach, u'seA ry lbrth Dakota and Utah, featr:res driIl-site
inspections before r,rprk cvcnnences in order to assess site cqrditions and
insure tltat reserre pit siting and constnrction plans are appropriate.

I\bntanats approactr to resenre pit regulation relies on br.oad statutory
langruage and mles v*rich state tiat consil:r:ction nu.rst be "adeqr:ate" and
sealing is required "when nec€ssarT" to prevent see[Ege. Site
rnsg=ctions usually do not ocrcllr r:ntil after drilling has ccnnened.

Alberta and all of the states e>(cept lrbntana (and lilcr*.tr Dakodca, which
prohibits salt water pits) regtrire agplications and site-specific data
before appr.oving constnrction of on-site produced. water disposal pits.
ttese s appear to ap6l1y to all Qpes of produced water. UtaLr
and l,l*r l&xicc provide mi.:riJarn perneability specifications and
constn:ction guideliles for installation of pit liners. Ibnitoring is
also reguired jl sqre cases.

Agail, l4cntana relies on gerleral mIe tanguage. Regulations prohibit
on-sile disposal of prodr.rced salt water unless "tight soil" is present.
IIo gridance crcncrerniag prcper canstruction of pits is proyided and no
:tarrdr{dr are specified for minirnnrr lekage. pits trral fail to prcperly
inpo:na salt or brackish wat€r nay be condenrred
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ReclallEtion of pits involves botl: surface activities to restore land
uses and final disposal of drilling nuds and produced water to pro.tect
water quality. As noted prenziously, drilling site reclanation nethrods
aPPear fairly consistent anpng tlre states, and landcx^mers are otten
given dissretion to specify final surtace restoration.

Reguirerrents for ultjrnate d.isposar of pit muds, drirl fl-uids, and
produced water varY widely. A nurnber of net}lods for pit reclaration are
avai'lahre, and no single nethod is necessarily apprc,piiate for aIl
locations or conditions. Sr:rface disposal of pit nn:ds is allqned i.11
scne states witlout r_evierrr. vffoning reguir.es ccnpanies to file a planfor fjJna1 disposal of resarre pit crcntents. A-]-lrer-ta and tltatr req,tir"diqnsal at atrprcnred, otf-site facilities unless special permission isgiven for another disposal nethod. The lbntana oii anrf gas regulatj-ons
do-not reguire ccnpanies to submit plans for fjnal dispoial of dri11
nuds, fluids and prodr:ced water, so there is not an gpiartunity to
renrievr prcposed drill cperations on a case b1l case Uaiis. Acc6rding tothe Board's tanles, waste il:iesenre pits nn:st either be rencved orburied at least tlrree feet belcw t}e-restored. land sr-rrface. rn armjority of cases, the nud is reft il the p:-t, and ligtria trrat has not
evagnrated is drained off b1z trenching prior to leveUrrg the site.
Past eva}:ations il tbntana relating to oil and gas field waste and
produced ruater harre jlcluded recunrendations stai,i-ng that sore erpe ofnonitori:rg Program should be established to determiie ttre extent of
ground water contarnination that nay be oco-r:ring. tb date, no program
has been established and verlz Iitt1e inforrnation ryecitic to Uchtana fras
been collected. rt has been generally assr-ured thal prelsns are linlitedto the localized area around individr:al wel1 or pit sites, and tj:at
contamination of a fan acres or nearloy water welis is the fuII extent ofthe problenr. Research on effective pit seaf:ng techrnlogies has largely
been confined to the private sector.

Qtions and tradeofts

Ihe Boardrs rrrles crctrld be rrodified to suhnission oft r-n con
ta as
teness

Both Qtrons 9 and 10 rrrculd enhanc€ water quality protection efforts.
Botlt options r,,ould also regr-rrre extra staff tinE. etion 9 r,ourd
involve revieur of add'itiorat intornation that is nof presently includedh pernrit applications. AIso, ccnpanies rrcu1d incr:r laditional erpense
in crcllesting the ilforrnation, but the cpst lould be simirar to costs
:lctured in sr:rror:ndilg states for ccnparable requirenents.

Inspection staff cu:rently visj.t sites at scne poirrt during &illilg
operations. If Qtion 10 rrere irrplenented this r"ould add an inspection
that des not presently oco:r, but the visit rrould be used to insr:re
that drilling and assocj-ated acLivities are appropriate to the site.

10. Pre―drill
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Qgtion 9 r.,nould alIcnr t}e staff to conduct a desk renrian and crcnvey
ccsnents to alplicants via the telephore. ry ccrparison, it night not
always bre trrcssibIe to rnake site visits in tfue to accrrry>lish the intent
of Qtion 10 without causing delay of drill cperations. AIso, etion 9
has the ad'rarrtage of causing tlre site data. and constmction plans to be
docurented. Ttre Board cc,uld waive t}:e need to re-sr:hrriit ti:e site
inforrmtion for sr:bseqr:ent dril1 qlerations on or nort to a location
previously docrrtented, if soil and water characteristj-cs are the sarrE.
After ilitial irrplenentation, ttre rajn br:rden of gatlrering site data
rrcrtrld faII on wildcat o1=rations.

11. Ihe Board's rrrles cculd be npdified to:

pits,  a. 
審 ctt a ttimum leakage or p― eabi■ity st4ndttFd =Or earthen

sr:Lxnission of plans for ■of drill fluids
and/Or waste

Industry representatives have freguently epressed the inportance of
clear regulatory reguirenents, botkr t}rough written nrles and
d.isctrssions witi agenqf personnel eqrly in project design. Qtion 11
rlould provide a definition of tlre guality of pit constnrc-Eion that
operators need to neet jl order to "adequately" seal a pit.

Qtion 11 r,rrould re+Lire ad.ritiornl staff tiJre to reviery plans for
ultimate d.isposal of waste rnaterial and fluids and to ensure that the
plans are apprcpriate to tlre site. PIan preparation r,vould require
additional cost and tine and, in solre cases, additional cost for pit
constn:ctj.on and waste dis;nsa1. the benefit rtould be decreased
fucidents of water contami-r,ation due to irntrprcpriate pit. constmction
and reclanation.

L2. Betajr lbnlanars crrrrent nrl,es and requlatory practices.

lbntana's r:Lrles and crrrzent regulatory practi.ces do rpt include tbre
guidance or docr.urentation regr:irenents of Options 9, 10 and 11. If pits
are irrproperly constnrcted, ttre only recourse rs crcndenrration and
cleanr4> efforts.

13. The Board of Oil and Gas Oonssrration, the Water litv Bureau
and a to

to

around p■ tes.

a. An interagenry proposal c.ould be develcped to estabrish a
rrDru-torrnq pr.ocfrarn wj-ti RIT ftlnds.

ltre tradeoff of not nraking tle effort descrj-bed il Qtion 13 rryould
contjaue the cr::rent lack of understanding of the rnagnih:de of water
contamjration problems frcm oil and gas operations.

豊̈
and
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E. Water S:a1itv Jurisdiction

Enrirornental Regrulatorz Goal

1. Inprcnre effectiveness and effi-cienry of water quality protection
er-forts

Ccnoarati-ve Ana1vsis

Accord.iag to water quality and health agency tr=rsoru:el in all of tlre
_stat€s sunreryed, tJre split irr responsibility for wati= E:a1ity between
health and oi1 and gas agencies, along wittrthe lack of -errvi:rcrrrental
staff within oi1 and g. as agencj-es is i cr:nncn pr&Iem t}at is hanperilg,1tst quality protection efforts. Scne states-have devcrted sigrniticani
eftlorE to crcordilating the efforts of their oil and gas and wai.erguality agancj-es, hcluding New lr!$<ico ard Utah.

‐
14.

Bureau

Options and ‐ adeoffs

fhe Bqqrd of OiL ard C,as Consenration and tlre Vlat€r
toュ:Dre

task force tirat rryotrld reet iod.icallv to
discuss

c. iden for fie■d l frcti both
to .ateュ

1りre ,tes obs―ed
to create water

15。  A■ the addition of ernrironnental staff to the or1 and
division the near term

t

■or

16。 
― ent

Pat動 s

lbhanars water E:a1ity and oi1 and gas agency personnel ctrrently r,vrcrk
together primarily vrlren a pollution ilcident has occr:rred. ScnE
adrritional staff tine r,,ould be regui5ed to achieve closer cordination
and cur,runicatj.on. Ihe benefit might be ilcreased ability to prevent
pollution events frcrn occr:rri-ng or escalatirrg. Given tfral tfre-Board has
prfunary cnzersight of all as1)ects of oiI and gas field cperations, water
quality protection efforts nright be npst enhanced by addition of at
least one environnental specialist to ttre oi1 and gas agenq/ statf.
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F. Safetv

Regulatorz CoaI

1. Etrrsr:re pr:blic safety through well control and, where necessarT,
special managerlent procedr:res for r^rel1s that rnay prodr-rce HrS gas.

Ccnqcarative Analvsis

Safety in oiI and gas drilling operations is particnlarly fuportant
qften there is a potentj.al for di scovering HrS gas. Alber^ta has a system
of classi&i.rrg "critical sor wells" j.rr tedE of both 1rctertial HrS
release rates and proximity to pecple. Both Alberta and lltah req6ire
ccmPanies to sr:Lxnit plans for deali:rg with arergrencies and accidental
releases of HrS, ilcluding plans for prrotecting r"orl<ers and tlre pr:blic.
Itbntana's nrl-6s do not conta.in this tlpe of regui.:renent

@tions ano ltadeoffs

17. The Board's ntles cotrld be nodified to require suhrLission of
errerqencv .

areas where this nrle $Du1d
classif. on potertl_aI H^s re
to

We上■S.

18.A rode■ lan could be fornulated a task
torce

be attached

19. Retain the ctrrrent rllles, ilrhich rention on1' h極 context
or

keparat5.on of errErgenry reslDnse plans would be an add.itional
inforration reqr:irenent for ccnpanies prq[psing to drill wells in areas
where discovery of HrS gas is like1y, or where its presence is unl<ncxrn.
Prodrnity of prcposed drill si-tes to residential areas has caused pr:bIic
concern irr one case j.n lbntana, Sohj-ors Bridgrer Canyon dril1 cperJtion.
the potential for an HrS accident or errErgency is very relrDte if proper
rrye1I control technologf and procedures are usea. llerzertlreless if an
enErgenc1l situation raere to occur, it rdculd be veqr irrportant to have
PI!{t! il place that would i:nsure an irnrediate and proper req)onse by t}edrill crsr.

G. abandoned !€11 Reclanration

.bnvironnental Reqrlatotf,/ Goal

菫一

一一̈
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1. surface restoration and FteI Erality enhanc€nEnt thro:gh
clean-q> of. inprcperly abandoned wel1s ana lites ----:

Anatysis

Drring tle 1985 legrislative session, tlre Boarri of oi1 and Gasconservati,on protrDsed the estabristrrent of a g1,ooo,o0o continjenqr fundto reqnnd to pr&rerns created ty furprcperry abandoned r,rcIl siGs.AIso, an annr:a1.br:dget of S100,0-OO was ieqGsted for this Erp"r". Ttreql?p?.l was rejected. The abandoned r^reli reclanation fi:ni h"; "Sl'0r000 apprcpriation frcrn the RrT ftnd for Ey's g6 and g7. Very fevu
5ec]19ti9n projects rrere fi-urded. in the p"ri"d i.*r iggz-riea. rknEver,p l?85 the Board of oiI and Gas consenration was inrorlrea-tj,it .leaking well jn ++:ty.county had danaged 1r: icres of farmland ald thatthe ctrrzent leaseho+d"i's.atGnpts to piug t}e well had tailed. Aminirnt''ot $55rooo is estinat"a=to be reguired to prcperry reclalm theue1I. Due to the redr:ced appnq>riatiorrr'tt_t=-.r-nirt is ,16 Gngeravaj-labre. Artlcnrgh about Lirrelqr:areers of t}e RIT is funded'b1, oi1
Td g*- h+stry ta:<es, trre reaucea agpr,:opriation apprently reflectsttte lack of reclanation projecEs funaeh iil*,"-p""t.

Options and Itadeoffs

20. 勁 e Board cOu■d
職 e

COu

its staff to nrake a to the 1987
We上上s or

rest of
it:es.

Sllrttace

on tlre nurber ot

ve sess■One
饉一』

the.1981 Legislative Atrditorrs sunset revi*r cpncluded that tfielegislatr.rre stptrld clarify whetlrer it wanG tio e"rrd and DNRC toacg.jvelv solicit-5epo.rts of inprqer abandorrrents. c\:r"::ently pr&Iemuell sites are identified basea oi, rarrac^"rn"i.*,pr"tts, altrroulrr --"inspectors also watch for suctr sites 
" ".""tirr":og G=i=.-a re-ner"eaeffort to ccllect and categorize abandoned rrelI sit5= *,"i nry Enlifytor reclarnation rrculd help-establish ttre rrc}-ure and ortent of tleproblens the abandoned rreu n:na was established to add:iess. rf theIist of sites l,Ere ccnPiled based or, :o"p""tor 

"u="or"tions, 1n addition
P-Ilg* specifically repor-ted !y landcnrners, thJ-s lou1d tuLe =cr=addilj.onal staff tine uut might liera " ,-r"'".o="GG.r"rrt"rv'"t
problan lvells.

E:vironnental Requlatorv Goal

' 1. rlo ensure adeguate grurdance to ccnpanies concernilg err,z:-:rcnnenta1regnrlatory requirsrEnts ana to prcnride 
"leq,rate 

entorcsrent.

Ccnparative Analvsis

-
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Based on 1984 data cqrcerning tlre size of the oil ard gas irldustqz
and size ot tield jaspection statt in the variotrs Roclqf lbun'tain states
and Al-berta, lrlmtana's inspector r"ork load appears to be irr tle middle
range when ccnparea to the inspector rrork loads in the other
states/Alberta. UtaLl, Alberta, and }.Iorth Dakota inspector work loads
aprpeared to be roughly half that of ltcntanars, altlor:gh t}te }lcrth Dakota
and Alberta inspectors have Urderground Injection Control prograrn duties
that rrcre not factored into tkre r,rork load calstrlations.

fne rrork load leveis calcrriateo in this stuoy oo not account r-or the
nrany variances in regr:latory patterns arrDng ttre states. Anot]ter problant
is tlre Aifficulty of determini-ng the relationship beth,een the quality of
ernrirorrrental-related oi1 and gas regrulation and enforcenent anong the
states and Alberta based on this type of ccrq>arative rrork load data.

tlEatr appears to have a generally stJcng ernrirorrrental ccnpcnent in nrrst
of ttre rggrulatory categories exarnined, and it also has ore of the Icllest
inspector lvork loads. Ttr,is could urply that Utah inspectors have nore
tinE to ensure the E:a1ity of individual dri1l and prodr:ction
og=4ations. The rrrcrk loads of }bs l.E:<ico, Colorado and Wycndag
inspectors are cnrer twice as high as lrtrntana's, but for selested areas
of regr:lhtj-on these states appear to have requlatory systans that
achieve a sore\^/trat ga:eater Ieve1 of ernrirorrrental protection than
Ibntana nrles and regulatory practices (e.9., reserive pits in hlcrrdng,
and produced water disposal in all three states).

Qrtions and Tladeoffs

An anal or tire er-fect of in nrles or

b. Reccnnendations and alternative
staff work
the a-naIvsLs.

The need for ttris option atrpea-rs evident in the qcnte>rt of any
sign-ificant ctrange in an agency's node of regulation. A long-term and
short-term a&nj.:ristrative plan rryrculd Iikely be needed to iJrplsrent
options that conld result in ner"r m1es, staff revierrr of ncre detailed
drill applicat!-ons and/or additiornl dril1 site ilspections. Itris may
be an apprcrpriate tilrE to c-onsi-der changes, given the cr:rzent hiatus in
drilling activity and production.

a. The Board and OrL ard Gas Consenration Divison staff ccttld be
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